CHAPTER  VI.
THE HARDNESS OF AX X-RAY BULB.

Factors controlling the Hardness of an X-ray Bulb.

The hardness of the X rays produced by a bulb is solely
dependent on the potential difference between the electrodes
of the bulb. There are a number of ways of controlling this-
potential difference :

(1)  The most generally recognised method is by varying
the degree of exhaustion of the bulb.   The lower the pressure,
the higher the voltage required and the harder the X rays..
Tie range of effective pressures for producing X rays is very
wide.   It is, however, possible to make use of other methods
which do not involve any change in the gas pressure.

(2)  By inserting a spark-gap  or valve-tube   (p. 70)  in
series with the bulb, the tube is hardened.    With very soft
bulbs, Winkelmann (A.d.P. 1900) states that the spark-gap
should be placed between the cathode and the coil.    At
lower pressures, the position of the spark-gap is immaterial..

(3)  By employing Tesla or other currents of extremely
high potential, the tube runs harder.   Tesla currents ar&
obtained by transforming up the secondary current from a
coil by means of a special transformer immersed in oil.

(4)  By bringing the electrodes nearer together, the tube-
may be hardened (see p. 33).

(5)  By altering the nature of the gas in the tube.    For
the same pressure, a tube runs harder in hydrogen and still
harder in carbon dioxide than in air.    In other words, in
order to generate X rays of equal hardness, a tube filled
with air must run at a lower pressure than one containing
hydrogen or carbon dioxide.rallel with the tube, the arrangement is described as
